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What are water quality standards?

AA measure of defining how clean we want our water.

AClean enough for what?
A Aquatic life to propagate
ARecreation or swimming
A Drinking
AAgriculture or industry purposes

— Beneficial Uses

Selenium standards for Lak@ocanusand the Kootenal River are being set to
protect our aquatic lifeg which means the standard represents the LIMIT (or

cap) of selenium concentrationbelow which we have confidence that aquatic
life is protected



Addressing Selenium: Timeline

2010 2012 2013 2015 2016 20152020
MOUCc Koocanusa BC Ministerial LKMRWG EPA updates MT & BC
Flathead Listed for Se Order Binational working  national Se Se standard
Valley Remediate water quality 9"0UP established criteria | development
Coordinated effects of past mining recommendations

efforts began activities and guide

between BC & environmental

MT to address management of future

transboundary mining activities in the

water quality Elk Valley, including

Lake Koocanusa




A Multi -National Transboundary Effort

A Six years of coordination with BC -ENV co -leading this effort

AParticipation of an engaged Working group consisting of broad
ranging entities (state, tribal, federal, industry, etc.)

Alnvolvement and dedication from top selenium experts in the US,
Canada, and the world guiding the development of this standard

ACoordinated transboundary data sharing and data collection

ACo -managed public website housing all data, meeting summaries,
sampling and analysis plans, technical reports and literature

APublic meetings held in Montana beginning in 2015

ABC-ENV currently working through their standard setting process the
goal of which is a aligned transboundary water column Se standard



Lake Koocanusa Monitoring and Research Working
Group

A Formed in 2015 to address transboundary
water quality issues

A Semi annual meetings

A Selenium was determined to be the first
priority
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A Formation of a Selenium Technical
Subcommittee

A Guide data collection and

determination of a protective water

Monitoring
column standard

and Research

Science )
Committee




Overview of proposed standards

To reflect biological uptake through diet, the predominant
pathway for selenium toxicity, DEQ Is proposing the
following standards

Lake Koocanusa Kootenai River

Fish Tissue (ma/kg dry weight (dw)) Fish Tissue (ma/kg dry weight (dw))
Egg ovary -15.1 Egg ovary -15.1

Muscle - 11.3 Muscle -11.3

Whole body -8.5 Whole body -8.5

Water column -0.8 ug/ L Water column 9 3.1 pg/L

(site-specific)



Why Now

AMulti -year data collection effort
APeer-reviewed modeling report complete
ASeTSCrecommendations received

ABC & DEQ co -developed and agreed upon scenarios for
a protective water column Se

AStandards necessary to prevent impacts to aquatic life
ANo adverse economic impacts to Montana



Kootenal Watershed

Kootenai/Kootenay River
A Originates in SE British Columbia (B.C.)

| ake Koocanusa

A Reservoir created by Libby Dam
A Located in Montana and B.C.




Selenium increase over time: Elk River, Canada
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Selenium Source

ASelenium (Se) is from historic and
current coal mining in the Elk Valley,

B.C.

A4 mines in operation.
A 4 new mines in the environmental

assessment (EA) process
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Selenium dietary exposure pathway

Reservoirs and rivers
process selenium
differently requiring
lakes/reservoirs to have a
lower Se standard than
rivers

“,

Se effect

guidelines

« reproductive
* health
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Toxicological effects of selenium
Reproductive Effects

Liver endogenous )
Se source female adult fish

Diet exogenous ( \
Se source minor pre-hatch exposure

. . _ maternally
A Reduced production of viable e \B mediated
.L yolk sac larvae S;refroductwe
effects
e g g S reduced pTOdUCtion exposure during
of viable eggs yolk sac absorption**

A Reduced growth (hatchablhtynotaffectid/L _, )
A " " ‘q ¥ T | post-hatch
Mortality or deformity i e 2, - epoducie
. . mortality deformi reduced rowth errects
AAltered liver enzyme function ~ "1
A Winter Stress Syndrome oo cicts

liver

mortality diceca reduced growth
juvenile - direct Se
effects
Winter Stress Syndrome "

over-winter mortality resulting

X : z metabolic stress i
in seasonal poisoning of young fish ( icstfess Mmposed

by low temperature during
Se exposure increases
toxicity of dietary Se)

Adapted from Presser and Skorupa, 2019



Selenium levels In fish tissue at current water Se concentrations

Seleniun Concentrations of Individual Fish in the United States
Reproductive Organ (Egg, Gonad and Ovary)
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Average selenium levels are currently ~ 1.0 ug/L
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Fish identified by SeTSC for modeling
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